Conformation-dependent DNA damage induced by gold nanoparticles.
The sensitivity of two conformations of plasmid DNA, the A and B forms, to strand break formation induced by gold nanoparticles (GNPs) is investigated by varying the GNP to DNA ratio in solution and the degree of DNA hydration. Decreasing DNA hydration via lyophilisation or by replacement of water with ethanol in solution modifies its conformation from the B to the A form. The yields of single strand breaks (SSB) are found to be highly dependent on the amount of DNA in the A configuration. The damage also increases with the amount of GNPs bound to DNA. At a ratio of two GNPs for one plasmid in an 80%-ethanol, 20%-water solution, 50% of the initial supercoiled population is converted to SSB. Thus, close contact with GNPs causes extensive damage to DNA in the A form. Since during transcription the DNA-RNA duplexes adopt an A form, GNPs could be genotoxic. Our results suggest that GNPs may have potential as chemotherapeutic agents if conjugated to nuclear targeting ligands. Considering their additional radiotherapeutic properties, targeted GNPs could also become highly effective in the treatment of cancer with concomitant chemoradiation therapy.